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THE follqwmg Sheets were not 
intended to be made publtck^ but 
as part of the Ph'tlofophkal TranfaBp- 
ons. As thafe Works are printed in the 
S "order of Time they are read ; thefe Ob-* 
-.fervationsy cominunicated to the Royal 
Society at different Meetings y ivouldy 
upon that Account ^ have been publijh^d 
Cjeparate in different Numbers of thofe 
TranfaBions. To /atisfy therefore the 
Impatience of fever al learned and very 
valuable Friends^ to whofe Impgrtuni^ 
ties I have neither IVill^ nor Inclination 
to deny any thing m my Power to 
granty I caufed a few Copies to be print-- 
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ii PREFACE. 

eii,'that ibe lehole mi^t befeentoge^ 
ther, and then broke up the Prefs. This 
has excited the Curiofety of the Publicky 
and raifed a Demand for thefe Expe^ 
r intents much beyond what I had reafon 
to expeB, I therefore found it neceffary 
>So fend them to the Prefs a fecond Ttme^ 
left fome of thofe over-officious Gentle- 
^meny who are always ready en thefe 
'^Occafionsy fhoulddo it for me ; fo that 
whoever has an Inclination ^ may now be 
'made acquainted J by what Means the 
' fever al fur prizing Phanomena of Elec- 
tricity have been brought about. 

I chofe to lay thefe Papers before 
the Publick in the fame Drefs where- 
in they appeared before the very ho'^ 
nourable and learned Body^ to whom^ 
as the various EffeBs of EleBricity pre- 
fehted themfelvesy they were regularly 
communicated, and from whom they 
met with a very favourable Reception, 
Mawy Members of the RoyalSociety, 
as well as fever al other P er fans of great 

Rank 



PREFACE. iii 

Rank and ^ality^ have been repeated 
Wttnejfes oj the FaBs which are here 
laid before the World \ particularly the 
prefent worthy Preftdentt Martin 
ToL K E s, Efq; whofe extenfive Abili- 
ties and great Knowledge in every Branch 
of ufeful Literature are exceeded only by 
his Candour and Zeal in promoting Sci- 
ence. The Advice and AJflJiance of this 
Gentleman^ whofe Friendfhip I fh all al- 
ways efieem as one of the greatefi Hap* 
pineffes of my LifSy has been of great 
Moment in the Frofecution ofthefe Dif- 
coveries. I therefore take this publick 
Manner of tejiifymg myfincerefi Obliga* 
tions as well to himy as to Sir Hans 
S L o A N E, Bart, whoy although retired 
from Buftnefs^ is neverthelefs attentive 
to whatever tends to the Advancement 
of Philofophy. Upon a Report made to 
him ofthefe Experiments and Obferva- 
tions, hey as Jurvtving Executor of Sir 
Godfrey Copley, waspleafedto 
appoint me laji Tear, to receive the an- 
nual 
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fiuat Prtze-medal of Gold^ gwen by the 
Royal Society in confequence of Sir 
Godfrey's Bente faction. The Honour 
of being fo particularly taken notice of 
by Gentlemen of fuch dijlinguifhed Me- 
rit^ as it cannot hut give me the highefi 
Plea/Ure^ fo fljall tt ever continue to 
taife in me Sentiments of the truefl 
Gratitude^ and mofi profound RefpeB. ^ 
IF' it fhould he ajked^ to what ufe-^ 
fid Purpofes the EffeBs of Electricity 
can be applied^ it may be anfjjberedy 
that we are not as yet fo far advanced 
in ihefe Difcoveries as to render them 
Conduciue to the Service of Mankind. 
PerfeBion in any Branch of Phdofophy 
is to be attained but by flow Gradait-- 
ons. tt is our Duty to be fldl going 
forward ; the reji we muji leave to the 
DtrtBion of that Providence^ which 
we know affuredly^ has created nothing 
in vain. But I make no Scruple to a/- 
fert^ that notw'ithjianding the great Ad- 
Vance Si which have been made in- this 

pari 



PREFACE. V 

part of natural Fhtlofoph^ w'tthm thefs 
few TearSy mcf^y and great Prof erties 
remain fitll undtfcoverd. Future Phi-^ 
lofopheri (fome perhaps even of the pre^ 
fent y^ge) may deduce from eleBrtcal 
Experiments y Ufes extremely beneficial 
to Society in general. 

NO prefent Advantage accrued to 
thofe PerfmSj or to that Age^ wh\chfirfl 
difcoverd the Properties of the Mag^ 
net. Many hundreds of Tears inter^ 
venedy before they were applied to the 
great Ufes of Navigation. Had thefe 
remain d a fecret till now^ what other 
Methods could have been fubfiituted in 
their Place^ by which we could fecurely 
traverfe the vafi Ocean ? All the Adr- 
vantages we receive from difiant Com-^ 
mercey we mufl fiUl have been Strangers 
tOy but for this fortunate Application of 
the magnetical Power. And even the 
Difcoveries thus far had been very irr^ 
perfeBy without the Knowledge of the 
* Variation of the Compafs. But thepre^ 

fent 
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fent Age^ and even this Nation^ boafis of 
a Gentleman* y wbofeems to be entrufted 
with the rhagnetical P owers themf elves. 
He makes artificial Magnets y increafes 
in a few Minutes the Powers of real 
ones to a furprizing Degree^ changes at 
Pleafure their Poles^ and makes that 
newly acquired Polarity, permanent. 
The Wofldy J hopCy will not long be de- 
prived of the Manner , by which thefe 
extraordinary Changes are produced, 
which as yet this Gentleman thinks proper 
to conceal. As Ele&ricity has fame Pro- 
perties in common with Magnettfm, as 
will be fhewn in the Courfe of thefe Ob- 
fervations j fome new Lights probably 
may be thrown upon both. But to rec- 
tum', admitting even, that no ftshftan- 
tial Advantages could arife from the In- 
quiries before us, (which, however, we can 
by no means grant, upon our confidering 
the EjfeBs we already perceive of its 
Operations upon human Bodies) whatever 

• Dr. Gowitt KnighttJ.R. S. 

tends 



PRE F A C E. vii 

tends to enlarge the Conceptions of the 
Mindy and to implant in us ftitt morb 
lofty Ideas of the Almighty Author of 
Nature^ deferves certainly^ independent 
of other Confederations y our highefi Re-- 
gard. 

THE SE Experiments were all made 
with Glafs Tubes of about two Foot long ; 
the bore about an Inch in Diameter. 
But afcrupulous ExaBnefs in thefe Pro- 
portions is no ways neceffary. The 
thinner and Ifghter thefe Tubes arcy the 
fwner they are excited \ though they^ 'tis 
truey dont retain their Power fo long as 
thofCy which are more thick and fubflan-- 
tiaL But where you intend to commu-- 
ntcate the eleBrical Power ^ as fajl as 
you excite it^ I Jhould prefer a light 
Ttibe; though it ought never to be lefs 
than^ ~ of an Inch thicky becaufe of the 
Danger of breaking it by the triBim. 

THE Tubey before it is rubbed^ 
Jhould be always made dry and warm ^ 
which may be dune by laytng U before 

A the 
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fke Ftre, But I eannst omit hereupon 
ptaking one further Repaark ; viz. th<Kt 
Qlafi Tubes, exa^ly of the fame IMi 
fffCftfrnSi made the fame Ttm-e, and 
with thf fame Materials, vary conftdera- 
hhj with regard to their fitnefs for elecs 
trical Purpqfes. Clear apddry Air with 
fome degree of cold ii moR eligtble<i though 
J have fucceeded in the greatefi Foga, bnt 
'pith ptore Difficulty^ 
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THE Society having fefeafd 
frdm fomc of their Corie*- 
fpoiiderits in Germany^ that 
ivhat they call a Vegetable Quihtef* 
fence had been fired by Eledricity, 
I take this Opportunity to acqtiainj: 
^oUj that on Friday Evening lad: I 
fucceeded, after having becti difap- 
pointed in many Attempts, in fctting 
Spirits of Wine on Fire by that Pow- 
fer. The preceding I^rt of the Week 

A t had 
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had been remarkably warm, and the Air 
very dry, than which nothing is more 
neceflary towards the Succefs of Elec- 
trical Trials ; to thefe I may add, that the 
Wind was then Eafterly and inclining 
to freeze. I that Evening ufed a glafs 
Sphere as well as a Tube ; but 1 always 
find triyfelf 'capable of fending forth 
much more Fire from the Tube than 
from the Sphere, probably from not 
being fufficiently ufed to the laft. 

I HAD before obferv'd, that al- 
though * Non-eleclric Bodies made 
eledrical, lofe almoft all that E- 
ledricity by coming either within 

or 



* I call Ele^rics per fe or originally-^/^iSfnVi^, 
thofe Bodies, in which an attradive Power towards 
light Subftances is eafily excited by Friftion ; fuch 
as Glafs, Amber, Sulphur, Sealing-wax, and moft 
dry Parts of Animals, as Silk, Hair, and fuch like. 
I call Non-ekSrics or Conduftors of Eleftricity, 
thofe Bodies, in which the above Property is not at 
all or very flightly perceptible ; fuch as Wood, A-^ 
nimals living or dead, Metals and vegetable Sub- 
ftances. See Gray^ Du Fay^ DefagulierSy WhelcTy 
in the Philofophical Tranfaftions. 
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or near the Contract: of Non-ehcr 
trtci not made eledrical; it happens 
otherwife with Regard to EleBrics 
per fe, when excited by rubbing, pat*- 
ting, ^c ; becaufe from the rubbed 
Tube I can fometimes procure five or 
fix Flafhes from different Parts, as 
though the Tube of two Foot long^ 
inftead of being one continued Cylin'- 
der, confided of five or fix feparate 
Segments of Cylinders, each of which 
gave out its Eledricity at a dif&rent 
Explofion. 

The Knowledge of this Theoreni 
is of the utmoft Cbnfequence towards 
the Succefs of electrical Experiments ; 
inafmuch as you mufi: endeavour by all 
poflible Means to colled: the Whole of 
this Fire at the fame Time. Profeffor 
Hollman feems to have endeavour'd at 
this and fucceeded, by having a tin 
Tube, in one End of which he put a 
great many Threads, whofe Extremi- 
ties touch'd the Sphere when in Motion, 

and 
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And tach TlThread colled ed a Quaif- 
tity of ekdfical Fire, the Whole of* 
which center'd in the tin Tut«, and 
Went ofF at the other Extremity. An- 
iwhcr Thing to be dbferv'd, is to en- 
deavour to make the Flafhes follow 
each other fo faft, as that a Seccmd 
jsAy be vifible before the Firft is extin- 
§ui{h*d» When yoQ tranfrtiitthcelfec* 
trical Fire along a Sword or other In*- 
fbrument, whofe Point is fharp^ it of- 
ten appears as a Number of diflemi'- 
nated Sparks, like wet GunpoWdet of 
Wtld-fire\ but if the Inftrumcnt has 
lio Point, you. gehferally perceive it 
|)tJre bright Flame, like what is Vul- 
garly tall'd the Blue-bally which gives 
the App^rance of Stars to fire^ 
Rockets. 

Thb following is the Method 1 
made u{e of and Was happy enough ta 
focceed in. I fufpended a Power in 
filk Lin6s ; at the Handle of which I 
hung feveral little Bundles of white 

Thread, 
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Thread, the Extfemities of which 

were about a Foot at right An^es 

from the Poker. Among thefe 

Threads, which were all attracted by 

the rubbed Tube, 1 excited the gteat' 

eft electrical Fire I was capable, whiHt. 

an Afliftant near the End of the Poker 

held in his Hand a Spoon, in which 

were the warm Spirits. Thus the Thread 

communicated the Electricity to the 

Pokec, and the Spirit was fired at the 

other End. It muft be obferv'd in this 

Experiment, that the Spoon with the 

Spirit muft not touch the Poker ; if it 

it does, the Electricity without any 

flafhing is communicated to the Spoon* 

and to the Affiftant in whofe Hand it 

is held, and fo is loft in the Floor. 

By thefe Means, I fired fevergl 
Times not only the aetherial Liquor or 
Phlogifton of Frohemus and rectified 
Spirit of Wine, but even comnion 
proof Spirit. Thefe Experiments,' as 
I before obferv'd, were made la ft Fri- 
day 
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day Night, the Air being perfectly 
dry. Sunday proved wet and Monday 
fomewhat warm, fo that the Air was 
full of Vapour ; Wind South- Wefl: and 
cloudy. Under thefe Difadvantages", 
on Monday Night I attempted again 
my Experiments; they fucceedcd, but 
with infinitely more Labour than the 
preceeding, becaufe of the Unfitnefs 
of the Evening for fuch Trials. Tour 
Candour will not permit you to think 
my Minutenefs trivial, with Regard 
to the Circumftances of the Weather, 
who know, how many Things muft 
concur to make thefe Experiments fuc- 
ceed. I fhall wait with Impatience 
for a proper Opportunity to have thefe 
Experiments repeated in your Prefence, 
and am, with the utmoft Refpeft, 

Sir^ your moji obedient ^ 
Alder fgate-street, humhk Servant^ 



March 27. 174*5. 



W. Watson. 
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ROYAL SOCIETY. 



GENTLfeMEK, 

1 LATELY acquainted you, that 
I had been able to fire Spirit of 
Wine, Phlogtjion or Frobemus^ and 
common proo^ Spirit, by the rower 
of Eledricity. Since which (till Yef- 
terday) we have had but one very dry 
fine Day; v'tz:, Monday ^ April ly. 
Wind E. N. E; when about four o' 
Clock in the Afternoon, I got my Ap" 
paratus ready, and fired the Spirit of 
Wine four Times from the Poker as 
before, three Times from the Finger 
of a Perfon eledrified, ftanding upon 

B a Cake 
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a Cake of Wax, and once fronv the 
Finger of a fecond Pcrfon ftanding up- 
on Wax, communicating with the 
firft by means of a walking Cane held 
bet\yeen their Arms extended* The 
horizontal Diftance in this Cafe be- 
tween the glafs Tube and the Spirit 
was at leaft ten Feet. 

You all know, that there is the re- 
pulfive Power of Elcdricity, as well 
as the attractive; inafmuch as you 
are able, when a Feather or fuch-lik« 
light Subftance is replete with Elec- 
tricity, to drive it about a Room, 
which Way you pleafe. This repul- 
fivc Power continues, until either the 
Tube lofes its excited Force, or the 
Feather attracts the Moifture from 
the Air, or comes near to fome non- 
eledric Subftance; if fo, the Feather 
is attraded by, and its Eledricity loft in, 
whatever Non-Eledric it comes near. 
In eledrified Bodies, you fee a perpe- 
tual Endeavour to get rid of their E- 

le^ricity 



C" ] 

ledricity. This induced me to maloe 
the following Experiment. 1 placed 
a Man upon a Cake of Wax, who 
held in one of his Hands a Spoon with 
the warm Spirits, and in the other a 
Poker with the Thread. I rubbed the 
Tube amongft the Thread, and eledtfi- 
fied him as before. I then ordered a 
Perfon not eledlrifi^d to bring his Fin- 
ger near the Middle of the Spoon; 
upon which, the Flafli from theSpooa 
and Spirit was violent enough to fire 
the Spirit. This Experiment 1 then 
repeated three Times. In this Me* 
thod, the Perfon by whofe Finger the 
Spirit of Wine is fired, feels the Stroke 
much more violent, than when the 
eledrical Fire goes from him to the 
Spoon. This Method for the Sake of 
Diftindion, we will call the repulfive 
Power of Eledricity.^ 

The late Dr. De/lijitiUers has ob- 
ferved in his excellent DiiTertation con- 
cerning Eledricity, *^ That there is a 

B 1 - ^^Sort 
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Sort of Capricioufncfs attending 
thefe Experiments, or fomething un- * 
accountable in their Pbaenomena, 
not to be reduced to any Rule. 
For fometimes an Experiment, 
which has been made feveral Times 
fucceflively, will all at once fail." 
Now I imagine that the greateft Part^ 
if not the Whole of this Matter, de- 
pends upon the Moifture or Drynefs of 
the Air, a fudden though flight Alte- 
ration in which, perhaps not fuffici- 
ent to be obvious to our Faculties, may 
be perceived by the very fubtle'Fire of 
Eledricity. For 

i/, I CONCEIVE, that the Air it-- 
felf (as has been obferved by Dr. De- 
faguhers) is an EleBr'tc per fe and of 
the vitreous Kind ; therefore it repels 
the Elediricity arifing from the glafs 
Tube,anrd difpofes it to eledrify what- 
ever non-ele6trical Bodies receive the 
]pffluvia from the Tube. 

2^y, 
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idlji That Water is a mn-EleBrtc^ 
and of Confequence a Condudor of 
Eledricity ; this is exemplified by a Jett 
of Water being attraded by the Tube, 
from either Ele&rics per y^ conduc- 
ing Eledlricity, and mn EleHrtc\ more 
readily when wetted ; but what is 
more to my ppefent Purpofe,- is, that if 
you only blow through a dry glafs 
Tube, the Moifture from your Breath 
will caufe that Tube to be a Conduc- 
tor of Eledricity. 

These being premifed j in propor- 
tion as the Air is replete with watery 
Vapours, the Eledricity arifing from 
the Tube, inftead of being conduded 
as propofed, is, by means of thefe Va- 
pours, communicated to the circum- 
ambient Atmofphere and diflipated as 
fail as excited. 

This Theory has been confirmed 
to me by divers Experiments, but by 
none more remarkably than on the E- 

vening 
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rening of the Day I made thofe be- 
fore-mention'd ; when the Vapours, 
which in the Afternoon by the Sun's 
Heat, and a briflc Gale were diffipated, 
and the Air perfeftly dry, defcended 
again in great Plenty upon the Abfence 
of both, and the Evening was very 
"damp. For between feven and eight 
o'clock, I attempted again the fame 
Experiments in the fame Manner, 
without being able to make any of 
them fucceed ; though all thofe men- 
tion'd in this Paper with others of lefs 
Note, were made in Half an Hour's 
Time. 

I AM the more particular in this, 
being willing to fave the Labour of 
thofe, who are defirous of making 
thefe Kind of Trials ; for although 
fome of the leffer Experiments may 
fucceed almoft at any Time, yet I ne- 
ver could find that the more remark- 
able 
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&ble ones would fucceed but in dry 
Weather. 

/ am, Geuikmai, 
i^^,4rti Ytur mofi oheSetiu, 

bumble Servant , 
W. Watson; 



TO 



[16 ] 



T 6 T H ]g 



i_ ..i: • 



ROYAL SOCIETY. 



GeNTItEMENj 

I 

IN fome Papers I lately did myfelf 
the Honour to lay before you, I 
acquainted you of fome Experiments 
in Eledricity ; particularly I took No- 
tice of having been able to fire Spirit 
of Wine by what I call'd the repul- 
Gvc Power thereof; which I have not 
heard had been thought of by any of 
thofe German Gentlemen, to whom 
the World is obliged for many furpri- 
zing Difcoveries in this Part of natu- 
ral Philofophy, 

Hov^ 
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How far ftridly fpeaking the Spi- 
rit in this Operation may be faid to be 
fired by the repulfive Power of Elec- 
tricity, or how far that Power, which 
repels light Subftances when fully im- 
pregnated with Electricity, fires the 
Spirit, may probably be the Subjed of 
a future Inquiry ; but as I am unwil- 
ling to introduce more Terms into 
any Depionftration than what are ab- 
folutely neceflary for the more ready 
Conception thereof, and as inflamma- 
ble Subftances may be fired by Elec- 
tricity two different Ways, let the fol- 
lowing Definitions at prefent fuffice of 
each of thefe Methods. 

But firft give me Leave to pre- 
mife, that no inflammable Subftances 
will take fire, when brought into or 
near the Contact of EkBrics per fe 
excited to-liledricity. ThisEfl^ed muft 
be produced by non-eledrical Subftan- 
ces impregnated with Electricity re- 

C ceived 
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ceived from the exciting EleBr'tcs pet 
fe. But to return, 

ly?, 1 SUPPOSE that inflammable 
Subftances are fired by the attractive 
Power of Electricity, when this Ef- 
fect arifes from their being brought 
near excited non-Electrics. 

2<//y, That inflammable Subftan- 
ces are fired by the repulfivc Power of 
Electricity ; when it happens, that the 
inflammable Subftances, being firft e- 
lectrified themfelves, are fired by being 
brought near non-Electrics not ex- 
cited. 

This Matter will be better illuf- 
trated by an Example. Suppofe that 
either a Man ftanding upon a Cake of 
Wax, or a Sword fufpended in filk 
Lines are electrified, and the Spirit, 
being brought near them, is fired, this 
is faid to be perform*d by the attrac- 
tive Power of Electricity. But if the 
Man electrified as before holds a Spoon 
in his Hand containing the Spirit, or 

the 
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the fame Spoon and Spirit are placed 
upon the Sword, and a Perfon not elec- 
trified applies his Finger near the 
Spoon, and the Spirit is fired from the 
Flame arifing from the Spoon and 
Spirit upon fuch Application; this I 
call being fired by the repul five Power. 
Of the two mention'd Kinds I ge- 
nerally find the repulfive Power 
ftrongeft. 

Since my laft Communication, the 
Spirit has been fired both by the at- 
tractive and repulfive Power through 
four Perfons (landing upon eleftrical 
Cakes ; each communicating with the 
other either by the Means of a walk- 
ing Cane, a Sword, or any other non- 
eledric Subftance. It has likewife 
been fired from the Handle of a Sword 
held in the Hand of a third Perfon. 

I HAVE not only fired Frohemm% 
Phlogifton, redtjfied-fpirit and com- 
mon proof -fpirit, but alfo Sal volatile 
Oleofum, Spirit of Lavender, dulcified 

C i Spirit 
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Spirit of Nitre, Peony Water, Z)^7^^s 
Elixir, Helvetms\ Stiptic, and fome 
other Mixtures where the Spirit has 
been very confiderably diluted ; like- 
wife diftilled vegetable Oils, fuch as 
that of Turpentine, Lemon, Orange 
Peelg and Juniper, and even thofe of 
them, which are fpecifically heavier 
than Water, as Oil of Saffafras ; alfo 
refinous Subftances, fuch asBalfam Ca- 
pivi and Turpentine ; all which fend 
forth, when warmed, an inflammable 
Vapour. But exprelTed vegetable Oils, 
as thofe of Olives, Linfeed, and Al- 
monds, as well as Tallow, all whofe 
Vapours are uninflammable, I have 
not been able yet to fire ; but thefe in- 
deed will not fire on the Application 
of lighted Paper. Befides, if thefe 
laft would fire with lighted Paper, 
unlefs their Vapours were inflamma- 
ble, I can fcarce conceive they would 
fire by Eledricity ; becaufe in firing 
Spirits-^ ^c. I always perceive that the 

Elec-t 



Eledricity fnaps before it comes in' 
Gonta6t with their Surfaces, and there- 
fore only fires their inflammable Va- 
pours, 

As an excited non-Eledric emits 
almoft all its 'Firej if once touch'd by 
a non Ele<9:ric not excited, I was de- 
firous of being fatisfy'd, whether or 
no the Fire emitted would not be 
greater or lefs in proportion to the Vo- 
lume of the eledrified Body. In or- 
der to this I procur'd an Iron Bar 
about five Feet long and near 170 
Pounds in Weight ; this I eledrified 
lying on Cakes of Wax and Rofin, 
but obferved the Flafhes arifing there- 
from not more violent than thofe from 
a common Poker. In making this 
Experiment, being willing to try the 
repulfive Force, it once happen'd that 
whilft the Bar was at one End eledri- 
fying, a Spoon lay upon the other, 
and upon an Afliftant's pouring fome 
warm Spirit ipto the Spoon, the elec- 
trical 
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trical Flafli from the Spoon fnapped 
and fired the firft Drop of the Spirit, 
which unexpeftcdly fired not only the 
whole Jett as it was pouring, but kin- 
dled likewife the whole Quantity in 
the Pot, in which I ufually have it 
warm'd. 

, I rH^D, in firing inflammable Sub- 
fiances from the Finger of a Man 
{landing upon Wax, that ceteris pa- 
ribus the Succels is more conftant, if 
the Man inftead of holding the Thread 
(the Ufe of which I communicated in 
a former Paper) in his Hand, the 
Thread is fufpended at the End of an 
Iron Rod held in one Hand, and he 
touches the Spirit with one of the 
Fingers of the other. 

If a Man, (landing upon the elec- 
trical Cake with a Di(h or deep Plate 
of Water in one Hand, and the Iron 
Rod with the Thread in the other, is 
made eledlrical ; and a Perfon not e- 
redified touches any Part either of the 

- Plate 
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Plate or Water, the Flaflics of Fire 
come out plentifully, and wherever 
you bring your Finger very near, the 
Water rifes up in a little Cone, from 
the Point of which the Fire is pro- 
duced, and your Finger, though not in 
adtual Conta£t, is made wet. > The 
fame Experiment fucceeds through 
three or more People. 

In firing inflammable Subflances, 
the Perfon who holds the Spoon in his 
Hand to receive the e1e<5l:rical Flafhes, 
when the Finger of the eledrified 
Perfon is brought near thereto, not 
only feels a tingling in his Hand, but 
even a flight Pain up to his Elbow. 
This is moft perceptible in dry Wea- 
ther, when the Eledricity is very 
powerful. 

There is a confiderable Difficulty 
in firing Ele&rks per y?, fuch as Tur- 
pentine, and Balfam Capivi, by the re- 
pulfive Power of Eledlricity; becaufe 
in this Cafe thefe Subflances will not 

perijnit 
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permit tlie Eledricky to pafs througli 
them J therefore when you would have 
this Experiment fucx:eed, the Finger 
of the Perfbn, who is to fire them, is to 
be applied as near to the Edgeaspof- 
iible of thefe Subftances when warm'd 
in a Spoon, that the Flafhes from the 
Spoon (for thefe Subftances will emit 
none) may fnap, where they are 
fpread the thinneft, and then fire their 
Effluvia. This Experiment, as well 
as feveral others, ferves to confute 
that Opinion, which has prevail'd with 
many, that the Eledricity floats, only 
upon the Surfaces of Bodies. 

If an cledrical Cake is dipp'd in 
Water, it is thereby made a Condudlor 
of Eledricity, the Water hanging a- 
bout it tranfmitting the eledrical Ef- 
fluvia in fuch a manner, that a Perfon 
fbnding thereon can by no means be • 
eledrified enough to attrad the leaf 
Gold at the fmai left Diftance; though 
the Perfon ftanding upon the fame 

Cake • 



Cake wlien dry, attrafled a Piece of 
fine Thread hanging at the Diftance 
of two Feet from his Finger. W6 
muft here obferve that the Cake being, 
of an unduous Subftance, - the Watejt 
will no where lie uniformly thereonj 
but adhere in feparate Moleculae ; fo 
that in this Inftance the Eledricity 
jumps from one Particle of Water to 
another, till the Whole is diflipated. 

From the Appearance of the 
Threads amongft which I rub th« 
Tube, I can frequently judge, though 
the Spirit may be many Feet diftant 
from them, whether or no it will fire^ 
becaule when the Perfons flanding up* 
on the Wax are made eledrical enough 
to fire the Spirit, the Threads repel 
each other at their lower Parts, where 
they are not confin'd, to a confidera- 
ble Diftance, and this Didance is in 
Proportion as the Threads are mad^ 
eledrical. > 

* ■ • . t 
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If two Perfons ftand upon eledrical 
Cakes at about a Yard's Diftance from 
each other, one of which Perfons, for 
the Sake of Diftindion, we will call A, 
the other B: If A when eleQrified 
touches B, A lofes almoft all his Elec- 
tricity at that Touch only, "which is re- 
cciv'd by B and ftopp'd by the eledrical 
Cake; if A is immediately eledrified 
again to the fame Degree as before 
and touches B, the Snapping is lefs up- 
on the Touch; and this Snapping, up- 
on ele<Slrifying A, grows lefs and lefs, 
till B being impregnated with Elec- 
tricity, though receiv'd at Intervals, the 
Snapping will ho longer be fenfible. 
i That Glafs will repel and not con- 
dud -the Eledricity of Glafs, has been 
ineiition'd by others, who, have treated 
of this Subjed ; but the Experiments 
to determine this Matter muft be con^ 
duded with a great deal of Cautipn j 
for unlefs the glafs Tube, intended to 
<iOndud the Eledricity, be as warm as 

the 



the external Air, it will feem to prove 
the contrary, unlefs in very dry Places 
and Seafons, Thus, I fometimes have 
brought a cold, though dry, Glafs 
Tube near three Feet long into a 
Room, where there has been a Nunxr 
ber of People; when upon placing 
the Tube upon Silk Lines, and laying, 
fome Leaf Silver upon a Card at one 
End and rubbing another Glafs Tube 
at the other, the Silver has, contrary to 
Expeftation, been thrown off as readily 
as from an Iron Rod. At fir ft I was 
furpriz'd at this Appearance, but then 
conjedur'd, that it muftarifefrom the 
Coldnefs of the Glafs, condenfing the 
floating Vapour of the Room ; in Or- 
der then to obviate this, I warm'd the 
Tube fufiiciently, and this Effed: was 
no longer produced, but the Silver lay. 
pcrfedly ftill. 

If a Number of Pieces of fine- 
ly fpun Glafs cut to about an Inch 
in Length, little bits of fine Wire. of 
the fame Length of what Metal you . 

D 2 pleafc. 
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pleafe, and fmall Cork Balls, are either 
put all together, or each by them- 
felves, into a dry pewter Plate, ot- 
upon a Piece of polifh'd Metal, they 
make in the following Manner a very 
odd and furprizing Appearance. Let 
4 Man, (landing upon eledtrical Cakes, 
hold this Plate in his Hand with the 
bits of Glafs, Wire, ^c, detached 
from each other, as much as conve-^ 
niently may be ; when he is eleflrified, 
let him caufe a Perfon (landing upon 
the Ground to bring another Plate, his 
Hand, or any other Non-Eledric, ex- 
adlyover the Plate containing thefe 
Bodies. When his Hand, ^c, js about 
eight Inches over them, let him bring 
it down gently: As it comes near, in 
proportion to the Strength of the E-;" 
ledricity, he will obferve the bits of 
Glafs firft raife themfelves upright; 
and then, if he brings his Hand nearer, 
dgrt directly up and (lick to it with- 
out fnapping. The bits of Wire will 
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fly wplikexvife, and as they. come near 
the Hand, fnap aloud; you feel a 
fmart Stroke, arid fee the Fire arifing 
from them to the Hand at every Stroke ; 
each of thefe, as foon as they have dif- 
charged their Fire, falls down again 
\jpon the Plate. The Cork Balls alfo 
fly up, and ftrike your Hand, but fall 
again diredly. You have a conflant 
Succeflion of thefe Appearances as 
long as you continue to eleftrify the 
Man, in virhofe Hand the Plate is held ; 
but if you touch any part either of the 
Man or Plate, the Pieces of Glafs, 
which before were upon their Ends, 
immediately fall down. 

SoM E few Years ago, Sir 'James 
Lowther brought fome Bladders fiU'd 
with inflammable Air, colleded from 
his Coal-mines, to the Royal Society, 
This Air flam'd upon a lighted Can- 
dle being brought near it. This In- 
flammability has occafion'd many ter- 
rible Accidents. Mr. Maudy a wor- 
thy 
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tby Member of this Society, made at 
that Time by Art, and fhew'd the 
Spciety, Air exadly of the iame Qua- 
lity. I was defirous of knowing if 
this Air would be kindled by eledri- 
cal Flaijies. I accordingly made fuch 
Air by putting an Ounce of Filings of 
Iron, an Ounce of Oil of Vitriol and 
four Ounces of Water into a Florence 
Flafk; upon which an Ebullition en- 
fued, and the Air, which arofe from 
thefe Materials, not only fill'd three 
^ladders, but alfo, upon the AppJica- 
tion of the Finger of an Eledrified 
Perfon, took Flame and burnt near the 
Top and out of the Neck of the 
Flafk a confiderable Time. When 
the Flame is almoft out, fhake the 
Flalk and the Flame revives. You 
mu(l with your Finger dipped in Wa- 
ter, moiften the Mouth of the Flask 
as fail as it is dried by the Heat within, 
or the Eledricity will not fire it : Be- 
caufe the Flask being an Eledric per 

fe 
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fe win not fnap at the Application of 
the Finger, without the Glafs being 
firft made non-eledric by wetting. It 
has fometimes happen'd, i£ the Fin- 
ger has been applied before the in- 
flammable Air has found a ready Exit 
from the Mouth of the Flask, that 
the Flafli has fiird the Flask, and gone 
off with an Expldfion equal to the 
firing of a large Piftol, and fometimes 
indeed it has burft the Flask. The 
fame Effed: is produced from the Spi- 
rit of Sea Salt, as from Oil of Vi- 
trlol ; but as the Acid of Sea Salt is 
much lighter than that of Vitriol, there 
is no Neceflity to add the Water in 
this Experiment. 

Those who are not much acquaint- 
ed with Chemical Philofophy, may 
think it very extraordinary, that from 
a Mixture of cold Subftances, which 
both conjundly and feparately are un- 
inflammable, this veiy inflammable 
Vapour Ihould be produced. In or- 
der 
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der to folve this, it may not be im- 
proper to premife, that Iron is com- 
pounded of a Metallic as well as a ful- 
phurous Part. This Sulphur is fo fix'd, 
that, after heating the Iron red hot, 
and even melting it ever fo often, th^ 
Sulphur will not be difengaged there- 
from : But upon the Mixture of the 
Vitriolic Acid, and by the Heat and 
Ebullition which are almofl inftantly 
produced, the Metallic Part is dif- 
folved, and the Sulphur, which before 
was intimately connected therewith, 
being difengaged, becomes volatile. 
This Heat and Ebullition continues 
"till the Vitriolic Acid is perfcdly fa- 
turated with the Metallic Part of the 
Iron, and the Vapour once fired con- 
tinues to flame, until this Saturation 
being efFefled, no more of the Sul- 
jphur flies off. 

I HAVE heretofore mentioned, hoW 
confiderably perfedly dry Air con- 
duces to the Succefs of thefe Experi- 
ments ; 
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hients ; but we have been lately in- 
formed by an Extract of a Letter, that 
Abbe Nolet was of Opinion, that they 
would fucceed in wet Weather, pro- 
vided the Tubes were made of Glafs, 
tinged blue with Zaffer. I have pro- 
cured Tubes of this Sort, but, after 
giving them many candid Trials, I 
cannot think them equal to their Re- 
commendation. 1 firft tried one of 
them in a fmart Shower of Rain after 
a dry Day, when the Drops were 
large, and the Spirit fired three Times 
in about four Minutes ; the fame Ef- 
fect fucceeded, under the fame Cir- 
' cumftances, from the white one,* but 
after three or four Hours raining, 
when the Air was perfedly wet, I ne- 
ver could make it fucceed. And to 
illuflrate this Matter further, I have 
been able when the Weather has been 
very dry, with once rubbing my Hand 
down this blue Tube, and applying it 
to the End of an Iron Rod fix Feet 

B long, 
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long, to throw off feveral Pieces of 
Leaf-Silver lying upon a Card at the 
other End of thi^ Rod, whereas I ne- 
ver have been able to throw it off by 
any Means in very wet Weather. Be- 
0des, I am of Opinion, that after the 
Elcdrical Fire is gone from the Tube, 
the Tube has no Share in the conduxSt- 
ing of it ; my Sentiments on that 
Head I laid before you in a former Pa- 
per : For if the Silk Lines are wetted, 
they diffijfe all the Eledlricity, and the 
fame Effects happen when the Air is- 
wet, be your Glafs of what Colour 
it vtfill. It may not be improper here- 
to obferve, that Zaffer, which i* 
ufed by the Glafs- makers and Ena- 
mellers, is made of Cobalt or Mun- 
dick calcin'd after the fubliming the 
Flowers. This being reduced to a ve- " 
ry fine Powder, and mixt with twice 
or thrice its own Weight of finely 
powdered Flints, is moiflenM with 
Water and put up in Barrels, in which 

it 
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it foon runs into a hard Mafs and is 
call'd ZafFer. 

A i>Rv Sponge hanging by a Pack* 
thread at the End of an eledrified 
Sword, or from the Hand of an dcc=* 
trifled Man, gives no Signs of being 
made eledricai ; if it is well foak*d 
in Water, wherever it is touched, you 
both fee and feel the eledrical Sparks. 
Not only fo, but if it is fo full of 
Water, that it falk from the Sponge, 
thofe Drops in a dark Room, received 
upon your Hand, not only flafh and 
fnap, but you perceive a pricking 
Pain. If you hold your Hand, or a* 
ny non-eledrical Subftances, very 
near, the Water which had ceafed 
dropping when the Sponge was not 
eledrified, drops again upon its being 
elc<Slrified, and the Drops fall in Pro- 
portion to the receiv'd Eledricity, as 
though the Sponge were gently 
fqUeez'd between your Fingers. I 
was defirous to know if I was able to 

E I eledrify 
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eit&nfy a Drop of cold Water, drop- 
ping from the Sponge, enough to fire 
the Spirit; but after many unfuccefsr 
ful Trials, I was forced to defift ; be- 
caufe the cold Water dropping from 
the Sponge not only cool'd the Spirit 
too much, but alfo rendered it too 
weak; likewife, every Drop carried 
with it great Part of the Eledricity 
from- the Sponge. I then confider'd, 
in what Manner, I could give a Te- 
nacity to the Water, - fufficient to 
make the Drops hang a confiderable 
Tikne, and this I brought about by 
making a * Mucilage of the Seeds of 
Fleawort. A wet Sponge then, 
fqueez'd hard and fill'd with this 
cold Mucilage, was held in the Hand 
of an eledrified Man, when the Drops 
forced out by the Eleftricity, aflifted 
by the Tenacity of the Liquor, hung 
fome Inches from the Sponge, and by 
a Drop of this I fir'd not only the 
Spirit of Wine, but likewife the in- 

flam- 
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flammable Air before mentioned, both 
•with and without the Explofion. 
What an extraordinary' Eifed is this! 
That a Drop of cold Water (for the 
Seeds contribute nothing but add 
Confiftence to the Water) fliould be 
the Medium of Fire and Flame. 

Camphor is a vegetable Refin, and 
of Confequence an Elc<9:ric per fe. 
This Subilance> notwithftanding its 
great Inflammability, will not take 
fire from the Finger of a Man pr a-? 
ny other Body eledrified, though made 
very warm and the Vapours arife there- 
from in great Abundance. Becaufe, 
neither Eledric's per fe excited, or e-r 
ledrified Bodies, exert their Force by. 
fnapping uponElcdric's^eyy^, though 
not excited. If you break Camphor 
fmall and warm it in a Spoon, it is not 
melted by Heat like other Refins ; but 
if that Heat were continued it w6uJ4 
all. prove volatile. To Camphor thus 
warm'd, the Finger of an ele6lrifie4 
: Man, 
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Man, a Sword or fuch-like, will in 
fnapping exert its Force upon the 
Spoon, and the circuni-ambient Va- 
pour of the Camphor will be fired 
thereby, and light up the whole 
Quantity expofed. The fame Experi- 
ment fucceeds by the repulfive Power 
of Eleftricity. 

A Poker thoroughly ignited put 
into Spirit of Wine, or into the di- 
ftilled Oil of Vegetables, produces 
no Flame in either ,• it indeed occafi- 
ons the Vapours to arife from the Oil 
in great Abundance. But if you 
eledtrify this heated Poker, the elec- 
trical Flafhes prefently kindle Flame in 
either. The Experiment is the fame 
with Camphor. Thefe Experiments, 
as well as the following, fufficiently 
evince, that the eledrical Fire is 
truly Flame, and that extreamly fub-^ 
til. 

I HAVE made feveral Trials in or- 
dtT to fire Gunpowder alone, which f 

tried 
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tried both warm atKl cold, whole and 
powder'd, but never could make it 
fucceed ', and this ariies in part from 
its Va:poUrs not being inflammable, 
and in part from its not being capable 
of being fird by Flame, unlefs the 
Sulphur in the Compofidon is nearly 
in the State of Accenfion. This we 
fee by putting Gunpowder into a 
Spoon with rectified Spirit, which, 
when lighted, will not nre the Pow- 
der, 'till by the Heat of the Spoon 
from the burning Spirit, the Sulphur 
js almoft melted. Likewife, if you 
hold Gunpowder ground very fine in 
a Spoon over a lighted Candle, or a- 
ny other Flame, as foon as the Spoon 
is hot enough to melt the Sulphur, 
you fee a blue Flame, and inftantly 
the Powder flashes off. The fame 

» 

Effects are obferv'd in the Puhis ful- 
tmnans^ compos'd of Nitre, Sulphur, 
and fixed Alkaline Salt. Befides, when 
the Gunpowder is very dry and ground 

very 
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Very fine, it (as you pleafe to nlake 
the Experiment) is either attracted, or 
L repell'd ; Co that in the firft Cafe, the 

End of your Finger when electrified, 
fhali be cover d over vi^ith the Powder, 
though held at fome Diftance ; and ia 
the other, if you electrify the Powder, 
it will fly off at the Approach of any 
non- electrified Subftance, and fome- 
times even without it. But I can at 
Pleafure fire Gunpowder, and even dis- 
charge a Mufket, by the Power of 
Electricity, when the Gunpowder has. 
been ground with a little Camphor or 
with a few Drops of fome inflamma- 
ble chemical Oil. This Oil fomewhat 
moifl:ens the Powder, and prevents its 
flying away ; the Gunpowder then be- 
ing warm'd in a Spoon, the electrical 
Flaflies fire the inflammable Vapour, 
which fires the Gunpowder : But the 
Time between the Vapour firing the 
Powder is fb. fliort, that frequently 
they appear 9s the fame and not fuc- 

ceflive 
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ceflive Operations, wherein the Gun* 
powder itfelf feems fired by the Elec- 
tricity ; and indeed the firft Time 
this Experiment fuccecded, the Flafh 
was fo fudden and unexpected, that 
the Hand of my Affiftant, who 
touched the Spoon with his Finger, 
was confiderably Icorch'd. So that 
there feems a fourth Ingredient necef- 
fary to make Gunpowder readily take 
Fire by Flame, and that fuch a one, 
as will heighten the Inflammability of 
the Sulphur. In common Cafes the 
lighted Match or the little Portion of 
red hot Glafs, which falls among the 
Powder, and is the Refult of the Col- 
lifion from the Flint and Steel, fires 
the Charcoal and Sulphur, and thefe 
the Nitre. But if to thefe three In- 
gredients you add a fourth, t;fz. sl 
Vegetable chemical Oil, and gently 
warm this Mixture, the Oil by the 
Warmth mixes intimately with the Sul- 
phur, lowers its Confiftence, and makes 

F it 



it readily take fire by Flame. In thefc 
Operations, notwithftanding I always 
made ufe of the fined fcented Oils of 
Orange Peel, Lemons, and fuch like, 
yet upon the leaft warming the Mix- 
ture, the rank Smell of Balfam (/. e. 
the ready Solution) of Sulphur was 
very obvious. 

Read before the R. S, 
0^.2^. 1745. 

J[ Continuation of the Abffve. 

Read, FeK 6. 1745. 

As Water is a non-eleftric, and of 
. Confequence a Conductor of 
Electricity, 1 had Reafon to believe 
that Ice was endowed with the fa^le 
Properties. Upon making the Expe- 
riment I found my Conjectures not 
without Foundation ; for upon elecr 
trifying a Piece of Ice, wherever the 
Ice was touc|ied by a non-electric, it 

flafhed 
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flafliedand fnapped. A Piece of Icealfa, 
held in the Hand of aneledlrifiedMan, 
as in the beforementioned Proceffes, 
fifed warm Spirit, chemical vegetable . 
Oils, Camphor, and Gunpowder pre- 
pared as before. But here great Care 
muft be taken, that by the Warmth of. 
the Hand, or of thp Air in the Room, 
the Ice does not melt ; if fo, every- " 
Drop of Water therefrom confidera-. 
bly diminiflies the received Eledricity. 
In Order to obviate this, I caufed my 
Affiftant, while he was eledrifying, to , 
be continually wiping the Ice dry up- 
on a Napkin hung to the Buttons of his 
Coat, and this being eledrified as well 
as the Ice, prevented any Lois of the 
Force of the Eledricity. The Expe- . 
riment will fucceed likewife, if, in- 
ftead of the Ice, you eledrify the Spi- 
rit, ^'c. and bring the Ice not elec- 
trified near them. I muft obferve, 
that Ice is not fo ready a Condudor of 
Eledricity as Water ; fo that I very 

F 1 fre- 
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frequently have been difappointed in 
endeavouring with it to fire inflamma- 
ble Subftances, when it has been 
readily done by a Sword or the Finger 
of a Man. 

In the firft Paper * I had the Ho- 
nour to lav before you upon this Sub- 
jed, I took Notice of my having ob- 
ferved two different Appearances of 
the Fire from eledrified Subftances; 
viz. thofe large bright Flaflies, which 
may be procured from any Part of 
eledrified Bodies, by bringing a Non- 
Eledric unexcited near them, and with 
which we have fired all the inflamma- 
ble Subftances mentioned in the Courfe 
of thefe Obfervations ; and thofe, like 
the firing of wet Gunpowder, which 
are only perceptible at the Points or 
Edges of excited Non- electrics. Thefe 
laft al(b appear different in Colour and 
Form according to the Subftances from 
ivhich they proceed : For from poliflied 

Bodies^ 
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Bodies, as the Point of a Sword, a 
Silver Probe, the Points of Sciflbrs, 
and the Edges of the Steel-bar made 
Magnetical by the ingenious Dr. 
Knight, the eledrical Fire appears like 
a Pencil of Rays, agreeing in Colour 
with the Fire from Boyle z Phofphorus ; 
but from unpolifhed Bodies, as the End 
of a Poker, a rufty Nail or fuch-like, 
the Rays are much more red. The 
Difference of Colour here, I am of 
Opinion, is owing rather to the diffe- 
rent Refledion of the eledrical Fire 
from the Surface of the Body from 
which it is emitted, than to any Dif- 
ference in the Fire itfelf, Thefe Pen- 
cils of Rays iffue fucceffively as long 
as the Bodies, from which they pro^- 
ceed, are exciting ; but they are long- 
er and more brilliant, if you bring any 
Non-Eledric not excited near them, 
though it muft not be clofe enough to 
make them fnap. If you hold your 
Hand at about two or three Inches Di- 

ftance 
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ftanee from thefe Points, yon not only 
feel fucceflive Blafts of Wiad from 
them, but hear alfo a crackhng Noife. 
Where there are fevetal Points, you ob- 
ferre at the fame Time fcveral Pencils 
of Rays. 

It appears from Experiments, that 
befides the, feveral Properties, that 
Eledricity.is poffefs'd of peculiar to 
itfelf, it has fome in common with 
Magnetifm aod Light. 

Proposition!. 

Im common with Magnetifm, Elec- 
. trieity counteracts, and in light Subftan- 
ces overcomes the Force of Gravity. 
Like that extraordinary Power- like- 
wife, it exerts its Force /« l/acuo as 
■■f'jlly as in open Air, and this 
extended to a confiderable Dr- 
through various Subftances of 
t Textures and Denfities. 

CoROLLAKY. 
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Corollary. 

' - i 

Gravity is the general EndeavMir j 

and Tendency of bodies Cowards the 
Center of the Earth ; this is overcome 
by the Magnet with Regard to Iron, 
and by Electricity with Regard to 
light Subftances both in its Attraction 
and Repulfion ; but I have never been 
able to difcern that vortical Motion-, 
by which this Effect was faid to be 
brought about- by the late Dr. Defau- 
lters and others, having no other Con- 
ception of its Manner of acting than 
as Rays from a Center, which indeed 
is confirmed by feveral Experiments. 
One of which, very eafy to be tried, 
is, that if a fingle downy Seed of Cot- 
ton Grafs is dropped from a Man'$ 
Hand, and in its Fall comes withia 
the Attraction of the rubbed Tube 5 
the Down of this Seed, which befcxK 
feemed to fti^k together, (eparates, and 

forms 
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forms Rays rou nd the Center of the Seed : 
Or if you faften many of thefe Seeds 
with Mucilage of Gum Arabic, round a 
Bit of Stick, the Down of them when 
electrified, which otherwife haiigs from 
the Stick, is raifed up, and forms a cir- 
cular Appearance round the Stick. As 
thefe light Bodies are directed in their 
Motions, only by the Force imprefled 
upon them, and as their Appearance is 
conftantly radiattmy fuch Appearance 
by no Means fquares with our Idea of 
a Vortex. Some have imagined a Po- 
larity alfo, when they have obferved 
one end of an excited Glafs Tube re- 
pel light Subftances, and the other at- 
tract them. But this Deception, ari- 
sing from the whole I^ength of the 
Tube not being excited, but only fuch 
Part of it as has been rubbed ; fo that 
as much of the Tube as is held in the 
Hand, remains, in an unexcited State, 
and permits light Subftances to lie flill 
thereon, though forcibly repell'd at 

the 
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the other End. This attractive Fbw? 
er of Electricity acts not only upoa 
Non-electrics, as Leaf-Gold, Silver, 
Thread, and fuch like, but alfo up- 
on originally Electrics, as Silk, dry 
Feathers, little Pieces of Glafs and 
Refin ; it attracts all Bodies, that are 
not of the fame Standard of Electri* 
pity, (if 1 may be allowed the Exprefr 
fion) as the excited Body from which 
it proceeds. I have found no Body 
however denfe, whole Pores are not 
pervious to Electricity by a prefer Ma- 
nagement, not even Gold it. 

P k o p o s I T I o N IL 

In common with Light, Electri- 
city pervades Glafs, but fufiers no Rcf 
fraction therefrom ; I having from the 
moil: exact Obfervations found its Di^ 
rection to be in right Lines, and that 
through Glailes of difierent FormS| 

G incluct 
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txicluded one within the other, and 
}arge Spaces left between each Glafs. 

r 

CORO L L A R Y. 

This rectilineal. Direction is obfer- 
Table only as far as the Electricity can 
penetrate through unexcited Original- 
ly- electrics, and thofe perfectly dry ; 
nor is it at all material, whether thefe 
Subflances are tranfparent, as Glafs j 
femidiaphanous, as Porcelain or thin 
Cakes of white Wax ; or quite opake, 
as thick woollen Cloth, as well as wo- 
ven Silk of various Colours ; it is only 
neceflary that they be Originally-elec- 
trics. But the Cale is widely diiFerent 
with Regard to Non- electrics ; where- 
in the Direction, given to the Elec- 
tricity by the excited originally-elec- 
tric, is alter'd as foon as it touches 
the Surface of a Non-electric, and is 
propagated with a Degree of Swift- 
ne(s fcarcely to be meafured in aU pof- 

fible 
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fible Directions to impregnate the 
whole Non-electric Ma{s in Contact 
with it, or nearly fo, however differ- 
ent in itfelf, and which rauft of Ne- 
ceflity be terminated by an originally 
Electric, before the Electricity exerts 
the lead Attraction, and then this 
Power is obferved firft at that Part of 
the Non-electric the mod remote from 
the originally- electric. Thus for Ex- 
ample, by an excited Tube held 
over it, Leaf Gold will be attracted 
through Glafs, Cloth, ^c. held ho- 
rizontally in the Hand of a Man 
ftanding upon the Floor, and this At- 
traction is exerted to a confiderable 
Diftance. On the contrary, the rub- 
bed Tube will not attract Leaf Gold 
or other light Bodies, however near, 
through Silver, Tin, the thinncft Board, 
Paper, or any other Non-electric, held 
in the Manner before-mentioned. But 
if you rub the Paper over with Wax 

G I picked. 
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melted, and by that Means introduce 
the originally^eledric therein, you 
bbfcrve the Eledricity ads in right 
Lines, and attrafts powerfully. And 
here I muft beg Leave to remind you, 
liot only of the former Corollary, but 
of fome of the former Experiments 
alfo J by which it appears, that although, 
to make a Non-eledric exert any 
Power, we muft excite the whole 
Mafs thereof, yet we can excite what 
Part, and what only, of an originally- 
electric we pleafe. Thus we obferve, 
that Leaf-gold, and the Seed of Cot- 
ton-grafs, (which grows upon Boggs 
and is a very proper Subjei^ for thefe 
Inquiries) are attrafted under a Glafs 
Jar made warm*, and turned Bot- 
tom 

* I have conftantly obfcrved, that the ekdrical 
Attraftion through Glafs is much more powerful, 
when the Glafs is made warmi than when cold. 
This EfFeft may proceed from a two- fold Caufe : 
Firft, warm Glafs does not condenfe the Water 
frorp the Air, which makes the Glafs, as has been 

before 
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torn upwards, upon which are placed 
Books and feyeral other Non-ele<5rics ; 
and that the Motions of the light Bo- 
dies underneath correlpbnd with the 
Motion? of the Glafs Tube held over 
them, the Elcdricity feeming inftan- 
taneoufly to pafs through the Books 
and the Gkfs. But this does not hap- 
pen, till the Eledricity has fully im- 
pregnated the Non-electrics, which lie 
upon the Glafs, which received Elec- 
tricity is flopped by the Glals, and then 
diefe Non-elearics dart their Power 
dircdly through the upper Part of 
the Glafs after the Manner c^ Origi- 
nally-eledrics. But if the thinneft 
Non-eleSric, even the fineft Paper, as 
I before mentioned, is held in the 

Hand 

before + demonftrated, a CbnduAor of Elefiricity : 
fec6ndly ; As heat enlarges the Dtmenfions of all 
known Bodies, and confequently caufes their cdn- 
ftituent Parts to recede from each other, the cleftri- 
cal Effluvia, palling in ftraight Lines, find proba- 
bly a more ready Faflage through their Fcnes. 

+ Page 13, 
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Hand of a Man at the fmalleft Di- 
ftance over the Leaf- Gold, and the 
Eledlricity is not flopped, not the lead 
Power will be exerted, and the Gold 
will lie ftill. I muft here remark 
like wife, that this Law of Eledtricity 
is fo conftant and regular, that I have 
not found one Deviation from it; fb 
that even the Quickiilver, fpread thin 
as it ufually is at the Back of a Plate 
of a Looking -glafs, will prevent the 
pafling through of the eledrical Attrac- 
tion, unlefs ftopped by an Originally- 
eledric. This Penetration of the 
eledrical Power through originally- 
eledrics is much greater than has hi- 
therto been imagined, and has caufed 
the Want of Succefs to great Num- 
bers of Experiments. I have been ,at 
no fmall Pains to determine. How far 
this Power can penetrate through a dry 
Originally- eledric ; and have found 
by repeated Trials, that either in a 
Cake of Wax alone, or of Wax and 

Refxn 
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Refin mixed, when the Eleflricity is 
very powerful, it has pafled, I fay, in 
ftraight Lines through thefe Cakes of 
the Thicknefs of 2 Inches and ^ ; but 
1 never could make it aA through one 
of 2 Inches ^, for in this it was per? 
fe(Stly Hopped. So that the Cakes 
commonly, made ufe of to ftop the 
Eledricity, by being too thin, fqfiera 
confiderable Quantity of the cledlrical 
Power to pervade them, and be loft 
in- the Floor. I make no Doubt, if 
the eledrical Power could be moire in- 
crealed, it would penetrate muchfur^ 
ther through thefe Originally-eledric 
Bodies. .• . 

Proposition III. 

Electricity, in common with 
Light likewife, when its Forces are: 
colleded and a proper Diredlion giv^it 
thereto upon a proper Objedl, produces. 
Fire and FJame. . : 

Corollary. 



Corollary. 

Th e Fire of Electricity (as I have 
before obferved) is extremely delicate, 
and fets on Fire, as far as I have yet 
experienced, only inflammable Var 
pours. Nor is this Flame at all 
heightned by being fuperinduced ap- 
on an Iron Rod, red hot with coar^ 
culinary Fire, as in a preceeding Expe- 
riment ; nor diminimed by being di- 
rected upon cold Water. However I 
was defirous of knowing, if t^is Flame 
would be effected by a ftiil greater De- 
gree of Cold J and in order to deter- 
mine this, I made aix artificial Cold ; by 
which the Mercury, in a very nice 
Thermomet^ adjuiled to Fahrenheit^ 
Scale, was deprefied in about 4 Mi- 
nutes from I J Degrees above the 
freezing Point to 30 Degrees below kj 
that Is, the Mercury fell 45 Degrees. 
From this. cold Mixture, when elecCri- 
fied^ the Flafhes were as powerful and 

the 
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the Stroke as fmart ais from the red hot. 
Iron. I could have made the Cold 
more intenfe, but the above was fuf- 
6cient for my Purpofe. This Experi- 
ment feems to indicate, that the Fire 
of Electricity is affected neither by the, 
Prefence or Abfence of other Fire.- 
For as red hot Iron, by Sir Ifaae New- 
tons Scale of Heat, is fixed at ipi 
Degrees, and as the Ratio between Sir 
ij^c's Degrees and Fahrenheit's is as 
34 to 180, it neceffarily follows^ 
that the Difference of Heat between 
the hot Iron and the cold Mixture is 
1040 Degrees J and neverthelefs this 
vaft Difference makes no Alteration 
in the Appearance of the electrical 
Flame. We find likevvife, that as the 
Fire, arifing from the Refraction of 
the Rays of Light by a Lem, and 
brought to a Focus ^ is obferved firft 
at fbme fmail Diftance from their Sur- 
faces, to fet on Fire combuftible Sub- 
ffances^ the fame Effect, as I have 

H before 
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before obferv'd, is produced in like 
fanner by electrical Flame. 

I MAY perhaps be thought too mi'^ 
nute in fome of the before-mentioned 
Particulars,- but in Inquiries abftruie 
as thefe are, where we have fo little a 
pr'tor't to direct us, the greafeft Atten-» 
tion muft be had to every Circum- 
ftance, if we are truly defirous of in- 
veftigating the Laws of this furprizing 
Power. For, as has been faid upon a- 
nother Occafion by my ever honoured 
Friend Martin Folkes, Efq; our 
moft worthy Prefident, ** that Elec- 
** tricity feems to furniili an inexhau- 
** ftible Fund for Inquiry j and fure 
** Phaenomena fo various and fo won- 
" derful can arife only from Caules ve- 
** ry general and extenfive, and fuch as 
*' muft have been defigned by theAK 
*' "mighty Author of Nature for the 
" Production of very great Effects, anc^ 
** fuch as are of great Moment to the 
** Syjftem of the Univerfe." 

• If 
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) 

If thcfe Obfervations receive the 
Countenance of this learned Society, 
I (hall think myfelf fuffieiently recom- 
penfed, and am, 

QentlemeHy with the highefi Efteem^ 
your moft Obedient 
humble Servant y 

W. Watson. 
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